
 

EST II – Individual Subject Test   

 

Student’s Name  _____________________________________ 

National ID _____________________________________ 

  

Subject: Physics  

Duration: 60 minutes 

75 Multiple Choice Questions 

Instructions:  

- Place your answer on the answer sheet. Mark only one answer for each of the multiple 

choice questions.  

- Avoid guessing. Your answers should reflect your overall understanding of the 

subject matter. 

- Calculators are not allowed.  

- Whenever needed, use g = 10 m/s2 for the acceleration due to gravity at the Earth’s 

surface. 
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Do not use a calculator. Whenever needed, use g = 10 m/s2 for the acceleration due to gravity 

at the Earth’s surface. 

Part A 

Directions: In this section of the exam, each question or incomplete statement is followed by 

five possible answers or completions. For each of the following problems, choose the best 

answer from the given list of possible choices. Each possible answer may be used once, more 

than once, or not at all.  

Questions 1-4 

Use the recorded heating curve for a certain substance to answer the following questions: 

  

1. Solid is heated during the time interval 

A. A 

B. B 

C. C 

D. D 

E. E 

2. The confined gas is heated at the time interval  

A. A 

B. B 

C. C 

D. D 

E. E 
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3. Solid melts at the time interval  

A. A 

B. B 

C. C 

D. D 

E. E 

4. Liquid boils at the time interval  

A. A 

B. B 

C. C 

D. D 

E. E 

Questions 5-6 

Use the given circuit diagram to answer the following questions: 

 

5. What is the main current supplied by the DC power supply in the circuit? 

A. 2.5 A 

B. 3 A 

C. 3.8 A 

D. 4.5 A 

E. 5 A 

6. What is the voltage across the resistor R1? 

A. 6 V 

B. 3 V 

C. 3.8 V 

D. 4.5 V 

E. 10 V 
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Questions 7-9 

Use the schematic diagrams below to answer the following questions: 

The figures below depict five resistance diagrams. Each individual resistance is 6 Ω. 

A.  

 
B.  

 
C.  

 

  

D.  

 
E.  
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7. Which resistance combination has the greatest equivalent resistance?  

A. A 

B. B 

C. C 

D. D 

E. E 

8. Which resistance combination has the least equivalent resistance?   

A. A 

B. B 

C. C 

D. D 

E. E 

9. Which resistance combination has an equivalent resistance of 4 Ω?  

A. A 

B. B 

C. C 

D. D 

E. E 
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Part B 

Direction: This section of the exam consists of questions of incomplete statements followed by 

five possible answers or completions. For each of the following problems, choose the best 

answer from the given list of possible choices. 

10. A custodian tries to turn on the light upon entering the room. The bulb does not light up. 

His hypothesis is that a circuit breaker is open. However, the custodian finds that the room's 

breaker is not open. What is the next best step to solve the problem? 

I. Check whether other bulbs are plugged in. 

II. Check whether other breakers are open.  

III. Develop a new hypothesis for why the lights do not turn on. 

A. I only 

B. II only 

C. III only 

D. I and II only 

E. I, II, and III  

11. Which among the following is the fundamental equation of the simple harmonic motion 

(S.H.M) along the Horizontal axis x’ox for a mass m connected to the second extremity of 

horizontal spring of stiffness constant k? 

A. x’’ + (k / m) x’ =0 

B. x + ω2x’’ =0 

C. x’’ + (k/ m)2 x =0 

D. x2 + ωx’2 =0 

E. x’’ + (m/ k)2 x =0 

12. The normal resting heart rate for a healthy adult is approximately 60 beats per minute. 

Estimate the total number of heartbeats over a span of 25 years. 

A. 1.20 x 107 beats 

B. 7.88 x 108 beats 

C. 5.60 x 108 beats 

D. 1.31 x 107 beats 

E. 2.62 x107 beats   

13. What is the least penetrating type of ionizing radiation to human tissue?  

A. Alpha 

B. Beta  

C. Gamma 

D. Neutron 

E. None of the above 
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14. Consider the following physical quantities. Which are scalar quantities? 

I. Speed 

II. Work 

III. Momentum 

IV. Force 

A. I and II only 

B. II and III only 

C. III and IV only 

D. I and IV only 

E. I, II, III and IV  

15. A kingfisher is a bird that catches fish by plunging into water from a certain height. How 

long does it take for a kingfisher to reach the water if it dives with an average speed of  

4 m/s from a height of 8 m?  

A. 4 s  

B. 0.5 s 

C. 2 s 

D. 32 s 

E. 8 s 

Questions 16-17 

An automobile, moving with an initial speed of 3 m/s, accelerates uniformly at a rate of 2 m/s2 for 

4 s. 

16. Calculate the final speed of the automobile.  

A. vf = 4 m/s  

B. vf = 6 m/s  

C. vf = 9 m/s  

D. vf = 8 m/s  

E. vf = 11 m/s  

17. Calculate the distance covered by the automobile during these 4 s. 

A. ∆x = 19 m 

B. ∆x = 22 m 

C. ∆x = 25 m 

D. ∆x = 28 m 

E. ∆x = 30 m 

18. A swimmer steps off the end of a 3 m height diving board and falls in water. 

How long does it take him to reach the water? (g =10 m/s2) 

A. 0.3 s 

B. 3 s 

C. 3.33 s 

D. 0.77 s 

E. 0.1 s 
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19. A tennis ball is thrown vertically upward from point O with an initial speed of 8 m/s. 

Calculate the distance of the tennis ball from O when its speed is 2 m/s. 

A. 7 m 

B. 8 m 

C. 4 m 

D. 2 m 

E. 3 m 

20. Angela passes a soccer ball 6 m East (to the right) directly toward Lara. Lara then  

kicks the ball 8 m directly to the North to Jenny. What is the magnitude of the total 

displacement of the ball from Angela to Jenny? 

A. 8 m 

B. 10 m 

C. 20 m 

D. 13 m 

E. 18 m 

21. A net constant force �⃗� is applied on a 20 kg box initially at rest on a horizontal frictionless 

surface. The speed of the box becomes 2.0 m/s after covering a distance of 2 m along the 

horizontal axis. What is the magnitude of the net force on the box? 

A. 20 N 

B. 30 N 

C. 40 N 

D. 50 N 

E. 60 N 

22. A 30 kg child on his sled slides from rest down a frictionless slope of a hill to reach a speed 

of 2 m/s at the bottom of the hill. What is the height of the hill? 

A. 0.2 m 

B. 0.3 m 

C. 0.4 m 

D. 0.5 m 

E. 0.6 m 

23. A 2,000 kg car moves with a speed of 15 m/s to the south and collides with a 4,000 kg 

truck that is initially at rest. The car and truck move together after collision. What is the 

final speed of both vehicles together?  

A. 2 m/s 

B. 5 m/s  

C. 30 m/s 

D. 40 m/s 

E. 60 m/s 
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Questions 24-27 

The diagram below represents a projectile of an object that was thrown above the horizontal axis 

from point A to point G with an initial speed v0 makes angle θ the horizontal. The total time of the 

flight is t seconds. 

 

24. What is the direction of the net acceleration of the object at point D? 

A. to the right 

B. to the left 

C. straight up 

D. straight down 

E. The direction of the acceleration cannot be specified. 

25. Determine the speed of the projectile at point D. 

A. v0 

B. v0. cos θ 

C. v0. sin θ 

D. Zero 

E. ½ v0 

26. Determine the speed of the projectile at point G. 

A. v0 

B. v0. cos θ 

C. v0. sin θ 

D. Zero 

E. ½ v0 

27. Which of the following statements is true? 

A. The acceleration decreases from point A to point D and increases from point D to point 

G. 

B. The acceleration increases from point A to point D and decreases from point D to point 

G. 

C. At point D, the magnitude of the acceleration equals the x-component of the magnitude 

A. 

D. At point G, the magnitude of the acceleration is the same as at point A, but the direction 

is opposite. 

E. The magnitude and direction of the acceleration remain constant from point A to point 

G. 
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Questions 28-29 

A blast of wind blows a book from the shelf. As the book falls, the gravitational force on the book 

is 6 N downward and the force of the wind on the book is 2√3 N to the right. 

28. Find the magnitude of the net force on the book. 

A. 2√3 N 

B. 2√6 N 

C. 6 N 

D. 4√3  N 

E. 6 + 2√3 N 

29. Find the direction of the net force on the book with respect to the horizontal. 

A. 60◦ with the weight   

B. 30◦ with the force of the wind in the clockwise direction  

C. 60◦ with the force of the wind in the clockwise direction  

D. 30◦ with the force of the wind in the counter clockwise direction  

E. 0◦ 

Questions 30-32 

A 2 kg box of books accelerates down uniformly on the incline plane that makes 30o with the 

horizontal. The box covers 3 m in 2 s on the inclined surface.  

30. Find the magnitude of the acceleration of the box. 

A. 1.5 m/s2 

B. 3.2 m/s2 

C. 4.5 m/s2 

D. 6 m/s2 

E. 8 m/s2 

31. Find the coefficient of kinetic friction between the box and the incline surface.  

A. 1.4√3  

B. √3  

C. 0.23√3 

D. 0.34√3 

E. 0.9√3  

32. The difference ∆m between the sum of masses of the nucleons taken separately and the 

mass of an atomic nucleus called the mass defect is: 

A. ∆𝑚 = [𝑍. 𝑚𝑝 + (𝐴 − 𝑍). 𝑚𝑛] − 𝑚𝑋 

B. ∆𝑚 = 𝑚𝑋 − [𝑍. 𝑚𝑝 + (𝐴 − 𝑍). 𝑚𝑛] 

C. ∆𝑚 = [𝑍. 𝑚𝑝 − (𝐴 − 𝑍). 𝑚𝑛] + 𝑚𝑋 

D. ∆𝑚 = [(𝐴 − 𝑍). 𝑚𝑛 − 𝑍. 𝑚𝑝] − 𝑚𝑋 

E. ∆𝑚 = [(𝐴 − 𝑍). 𝑚𝑛 − 𝑍. 𝑚𝑝] + 𝑚𝑋 
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33. An object of mass 1000 kg is orbiting uniformly around the Earth. Its orbit has a circular 

shape of diameter 2×107 m. Calculate the speed of the object assuming that the gravity at 

the object’s orbit has a value equal to quarter of that at the Earth surface. 

A. 7.07×103 m/s 

B. 2.5×107 m/s 

C. 2.5×10-7 m/s 

D. 104 m/s 

E. 5×103 m/s 

34. A 10 kg bucket of water is brought up from a well by a rope with an acceleration of  

4 m/s2. Find, at t = 0, the force exerted by the rope on the bucket of water.  

A. 125 N 

B. 135 N 

C. 140 N 

D. 145 N 

E. 155 N 

35. Two boxes of masses m1 and m2 are placed in contact next to each other on a smooth 

surface. The mass m1 is on the left of mass m2 and a force is applied to mass m1. 

What is the force of the two boxes? 

A. F = a × m1 

B. F = a × m2 

C. F = a × (m1 + m2) 

D. F = 
a

(m1 + m2)
 

E. F = 
m1 a

(m1 + m2)
  

36. A ball with a mass m is thrown into the air. What is the force exerted on earth by the ball? 

A. The force of the ball is directed downward.  

B. The force of the ball is directed upward. 

C. The force of the earth is directed downward. 

D. The force of the earth is directed upward. 

E. The force of the earth and the force of the ball have the same direction. 
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Use the graphs below to answer questions 37-40. 

  

37. Which graph represents an object moving with a positive velocity? 

A. I 

B. II 

C. III 

D. IV 

E. II and IV 

38. Which graph represents an object moving with a negative velocity? 

A. I 

B. II 

C. III 

D. IV 

E. III and IV 

39. Which graph represents an object at rest? 

A. I 

B. II 

C. III 

D. IV 

E. III and IV 

40. A spring elongates by 1 cm under the action of a force of 10 N. 

What is the energy needed to elongate this spring by 5 cm? 

A. 125 J 

B. 50 J 

C. 25 J 

D. 1.25 J 

E. 2.5 J 
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41. When a cyclist goes around a curved path, he 

A. leans inwards. 

B. leans outwards. 

C. leans inwards and outwards.  

D. is still. 

E. leans sideways. 

42. Use the below complex circuit diagram to determine the total current in the circuit. 

  

A. 2 A 

B. 3 A 

C. 0.8 A 

D. 0.5 A 

E. 0.3 A 

43. When a body slides against a rough horizontal surface, the work done by friction is  

A. constant. 

B. positive. 

C. negative. 

D. zero. 

E. infinity. 

44. Julia holds a box by applying a force of 20 N. She climbs up vertically at a distance of  

10 m and then moves horizontally at a distance of 20 m. Find the total work done by her. 

A. 50 J  

B. 200 J 

C. 400 J 

D. 600 J 

E. 700 J 
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45. What is the equivalent kelvin temperature of 95 ◦F? 

A. 308 K 

B. 238 K 

C. 343.5 K 

D. 202.5 K 

E. 159.5 K 

46. If a waterfall of 200 kg is 50 m high, what is the internal energy of the water at the bottom 

of the fall? Assume that the final kinetic energy is zero and all the initial potential energy 

goes into increasing the water’s internal energy.  

A. 69500 J 

B. 75000 J 

C. 89800 J 

D. 100000 J 

E. 185000 J 

47. A gasoline engine does 50 J of work in one cycle and releases 35 J as heat loss. What is 

the engine’s efficiency? 

A. 0.15 

B. 0.30 

C. 0.65 

D. 0.45 

E. 0.59 

48. A toy balloon contains helium that expands with a constant pressure of 2.50 x 105 Pa in 

excess of atmospheric pressure. The initial volume is 2 x 10-4 m3 and its final volume is  

3 x 10-3 m3. Find the amount of work done by the gas in the balloon. 

A. 600 J 

B. 400 J 

C. 700 J 

D. 500 J  

E. 200 J 

49. A mass of 3 kg attached to a spring stretches 7.5 cm from its original equilibrium position. 

What is the spring constant? 

A. 186 N/m 

B. 246 N/m  

C. 255 N/m 

D. 400 N/m 

E. 286 N/m 

50. A microwave has a frequency of 1.0 x 109 Hz. What is the wavelength? 

A. 2.5 x 10-7 m 

B. 3.97 x 10-7 m 

C. 0.3 m 

D. 1.25 x 10-7 m 

E. 85.7 m  
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51. A pendulum clock has a period of 12 s. Calculate the length of the pendulum.  

(Take π2 =10) 

A. 32 m 

B. 36 m 

C. 25 m 

D. 49 m 

E. 54 m 

52. The 20 g mass is attached to the free extremity of a spring of spring constant k= 72 N/m 

fixed to a support. The system formed is set in motion to describe a simple harmonic 

motion. Find the frequency of vibration.  

A. 360 Hz 

B. 9.5 Hz 

C. 2 x 10-3 Hz 

D. 0.1 Hz 

E. 60 Hz 

53. Which of the following wavelengths will produce standing waves on a string that is 2 m 

long? 

A. 2 m 

B. 4 m 

C. 5 m 

D. A and B  

E. B and C 

54. At a distance of 4 m, a person’s voice has an intensity of 5.5 x 10-7 W/m2. How much sound 

power does that person generate?  

A. (3.52 x 10-5  π) W 

B. (7.04 x 10-5 π) W 

C. (1.40 x 10-4 π) W 

D. (3.52 x 10-6 π) W 

E. (4.4 x 10-6 π) W 

55. A long organ pipe of 0.5 m is closed at one end and the speed of its sound is 346 m/s. What 

is the fundamental frequency? 

A. 173 Hz 

B. 346 Hz 

C. 231 Hz 

D. 138 Hz 

E. 692 Hz 
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56. A concave mirror has a focal length of 10 cm. The image is placed in front of the mirror at 

a distance of 5 cm. Calculate the magnification of the image. 

A. - 0.2 

B. 0.57  

C. -1.2 

D. 0.5 

E. 2 

57. A crayon image appears to be 25 cm behind the convex mirror and is 1.5 cm tall. If the 

mirror’s focal length is 50 cm, how tall is the actual crayon? 

A. 0.2 cm 

B. 0.5 cm  

C. 1.5 cm 

D. 3 cm 

E. 2 cm 

58. What would you get if you mixed green and red light? 

A. yellow light 

B. black pigment 

C. white pigment 

D. cyan light 

E. green pigment  

59. The ray of light enters a diamond from air at an angle of 30◦ to the normal and the index of 

refraction of diamond is 2.419. Find the angle of refraction. 

A. sin-1 (1.3) 

B. sin-1 (0.3) 

C. sin-1 (0.2) 

D. sin-1 (0.5) 

E. sin-1 (0.75) 

60. Which has the smallest critical angle in air: cubic Zirconia (n = 2.2), ice at 0 ◦C (n = 1.3), 

zircon (n = 1.923), ethyl alcohol (n = 1.36), or glycerin (n = 1.47)? 

A. cubic Zirconia 

B. ice at 0 ◦C 

C. zircon 

D. ethyl alcohol 

E. glycerin 

61. Light falls on a double slit separated by a distance of 3 x 10-5 m. The second order bright 

fringe is seen at an angle of 30◦ from the central maximum. Find the wavelength of the 

light. 

A. 4.2 x 103 nm 

B. 5.5 x 103 nm 

C. 6.5 x 103 nm 

D. 7.5 x 103 nm 

E. 2.7 x 103 nm 
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62. Light of a wavelength of 500 nm passes through a diffraction grating with  

1,000,000 lines/m. Find the angle at which one would observe the first-order. 

A. 30◦ 

B. 60◦ 

C. 90◦ 

D. approximately 0◦ 

E. 0.03◦ 

63. The mass number and the atomic number of radium in the following reaction is 

 

A. A = 224        and       Z = 88 

B. A = 238        and       Z = 92 

C. A = 221        and       Z = 87 

D. A = 225        and       Z = 89 

E. A = 131         and       Z = 54 

64. The current in a light bulb is 5 mA. How long does it take for the total charge of  

2.5 x 10-3 C to pass through the filament of the light bulb?  

A. 2 s 

B. 0.5 s 

C. 4 s 

D. 45 s 

E. 27 s 

65. Two point charges of +60 x 10-9 C and +40 x 10-9 C are separated by a distance of 60 cm. 

Find the electric field at a midway between the two point charges. (kc= 9 x 109 N.m2/C2) 

A. 0.5 x 103 N/C 

B. 0.6 x 103 N/C 

C. 2 x 103 N/C 

D. 2 x 105 N/C 

E. 0.02 N/C 

66. Which of the following is not an example of an electric force? 

A. brushing hair with a comb 

B. a frozen dinner heated in a microwave 

C. a compass needle swinging around to point north 

D. A and B  

E. B and C 
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67. An electron moves 10 m in the direction of an electric field of 75 N/C. Find the change in 

electrical potential energy. (qe−  = - 1.6 x 10-19 C) 

A. 2.5 × 10-16 J 

B. 10.2 × 10-16 J 

C. 0.23 × 10-16 J 

D. 1.2 × 10-16 J 

E. 4.5 × 10-16 J 

68. A capacitor has a capacitance of 6 µF connected to a battery. How much potential 

difference would be required to store 18 pC? 

A. 2 x 10-6 V 

B. 3 x 10-6 V 

C. 6 x 10-6 V 

D. 1.6 x 10-6 V 

E. 1.3 x 10-6 V 

69. An electronic device is rated at 0.10 W. Find its resistance when connected to 0.6 V. 

A. 2.5 Ω 

B. 5 Ω 

C. 3.6 Ω 

D. 45 Ω 

E. 27 Ω 

70. Which of the following is the correct order from least to most massive fundamental 

particles? 

A. electron = beta particle < proton < neutron < alpha particle 

B. neutron < proton < alpha particle < electron < beta particle 

C. alpha particle < neutron < proton < electron < beta particle 

D. alpha particle < neutron < proton < electron = beta particle 

E. neutron < proton < electron < alpha particle < beta particle 

71. A charged particle of charge q= – 0.04 C is projected with speed 2 × 104 m/s into a uniform 

magnetic field, B, of strength 0.1 T. If the particle’s velocity as it enters the field is 

perpendicular to B, what is the magnitude of the magnetic force on this particle? 

A. 4 N 

B. 400 N  

C. 40 N 

D. 8 N 

E. 80 N  
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72. The energy level in the diagram below shows the first six energy levels for an electron in 

a hydrogen atom that drops from energy level E3 to energy level E2. What is the frequency 

of the emitted photon? (h = 6 × 10-34 J.s) 

 

A. 2.52 x 1014 Hz 

B. 5.04 x 1014 Hz 

C. 7.85 x 1014 Hz 

D. 4 x 1013 Hz 

E. 1 x 1015 Hz 

73. A proton experiences an upward force of 11 x 10-19 N while traveling perpendicular in a 

magnetic field of 5.5 x 10-5 T east. Find the speed of the proton. (qp+  = 1.6 x 10-19 C) 

A. 3.5 x 105 m/s 

B. 0.75 x 105 m/s  

C. 1.25 x 105 m/s 

D. 2.5 x 105 m/s 

E. 3.6 x 106 m/s 

74. The magnetic force of 12 x 10-2 N acts on a wire and is perpendicular to a magnetic field 

of 2 x 10-4 T. What is the length of the wire if the current is 12 A? 

A. 1 m 

B. 25 m 

C. 50 m 

D. 0.5 m 

E. 100 m 
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75. A unicycle has a wheel diameter of 16 cm. Suppose the wheel has 100 turns of thin wire 

wrapped around its rim, creating loops with the same diameter as the wheel. An emf of (10 
π) mV is induced when the wheel is perpendicular to a magnetic field that steadily 

decreases from 1.5 T to 0.5 T. How long is the emf induced for? 

A. 32 s 

B. 0.6 s 

C. 1 min 4 s  

D. 2 min 8 s  

E. 4 min 16 s  

 


